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Abstract of WO9404599 

The present Invention relates to an article of 
manufacture or polishing pad (10) for altering a 
surface of a workplece, such as polishing or 
planarlzing a semiconductor device. The article 
includes a polymeric matrix (14) impregnated with 
a plurality of polymeric microelements (16), each 
polymeric microelement having a void space (22) 
therein. The article has a work surface (18) and a 
subsurface proximate to the work surface. When 
the article is in contact with a working 
environment, polymeric microelements (16) at the 
work surface of the article are less rigid than 
polymeric elements embedded in the surface. As 
the work surface of the article is abraded during 
. use. the work surface of the pad may be 
continuously regenerated. In alternative preferred 
embodiments, the work surface may further 
include a minitexture and/or a macrotexture. 
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5. i^u-Aifcfie5Sja(c:fei>T, KTisf^igMtc&eT'StriBias^i'^^a/jNxu 

6. ^ u - A I \z ^ o n \z ^ X . HtriEf^^Mtc&sr^itriBiei^i'^^/jNxi- 
^> KO'>;^< t^-m^fi^mi&^i^mmmiiommiz-onxmmr^ho^. 

7. ^u-Aitcse^S4a{c;feiiT, itr la iS5 ^ wl ^i^ u :^ > h <d < 

9. i^U-AltCfie'5iiiftJC;felr^T. HtrlBil55^^«/J^XU;<>h<Da'^)&«^l50 

10. :5rU-AafCt^e^iJ^&fCi3ViT, MiaS5^J'^^/hXU^>h©#^<Dmrs2 

11. ^ U - A 1 \Z o n \Z ^ X . tftlEffi5)'^a/jNXU;*>h7&«J^lMm;&^ 
e> ^ 1 0 0 M m ^c: ;t ^ Pi ^ e T t> (0 c 

12. 5^U-AlJc^-5i4iaic^3V^T, H&faii;55'^^/hxu/>h(7)'>>^j:<<h'b 

-m6^^^^i^^\zm^^mr^h<D. 
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r ^ (D . 

)V 7 )V ^ — )V . ^^^>> 5i^Utfzi — ;Ut?DUH> (polyvinyl pyrrolidone) 
, A-r Hn=^vX^;Uir;i/n — X (hydroiyethylcellulose) , :^ )V ^ )V u — 
X, ;N<FDynbf;pp^^;i/'fe;Un — X (hydropropylmethylcellulose) , fj — 
^ ^ :^ )V )V u — X (carboxynethlcellulose) , A-fKn=^>':7^nlf, ;U-fe 
;Un— X (hydroxypropylcellulose) , tSUT^U^U®? (polyacrylicacids) . 
3}tiJTti7U;Ur^H (polyacryUfflides) , 3j^UX^U>^U3 — ;U (polyethyl 
ene glycols) * 3^^U/^<H^:^S✓X — T^^l/Ti'U^'fh (poly-hydroxyetherac 
rylites) . ^t^, ^U^V^^S-^^ (maleic acid copoly-mers) . ^^Ux^ 
U>:t4='V'H (polyethylene oxide) . ^^XS-^^)t7V^> (polyurethanes) 

16. !j7U-Al(Cti£'5iiafC:feliT, MSHf^^®Oj9$35»«^5um;5^'5,i^60|i 
m \Z fy It ^ ^ <D . 

17. ^J^lx-AltCt^e-^^iPnfC^feViT, B^B5MSCDjP$7&ti(rl2f^li®(7)^^¥® 

18. i^lx — Al(Ctiie-5$4(aJc::feV>T, iJIBf^ll®;J?^3^1000Mni7^ilO'fii^^'3 
3[niX«lit^^^SHi7niJ-'fX(DP*$e»fc{iA^'fe(0, 

19. ^ u - X \z w o m: \z X . m^^{^mmf)^m\^^^ixmiims\si\si(Dm<D 
mi^nr:>txijim7&^mz.^^^-^^X(Dm^^i^\zm^^^o. . 

2 0. ^U-AlfCt^E-^SiSifc^V^T, iCrBef^l?l®;!>«if?^5mffl<i;0:^#V^iiii$^':3 

j!rax^ji^iix.s^>:7n-9--i'Xop$$^{cii>L^=bcOo 

2 1. ^ V - u \ \z o ax \z ^ X . mu^mmi)^^^(oiBi:mi^^mx^m 
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tC ^1 A -5 • 

<D a 

xa(Z>^®S^A.SS!IS'e. #i«5i'^^a/jNXl^^>h:d^^|®7i^-X$^b, it 
IHS4S;!i*?8oWVifcf^«®T. lnJX«it<i:l[B3f^liMtc:Bg^-rs®J^®*ilAS 

^ /h X W > h ^ ^ $ n ^ ^ -7 h U 7. ^ fi^ 0 . # ^ ^ 0^ /Jn x 

© ;fe ^ « ^ ^ fa /h X W > h tfi m IB IJ ^ ® fc SI a?) ^ ti i« 55^ ^ ^ /h x 

mraBf^^®fcglSbT{aM*r^iii5^^0/jNXUpC>fscOv/x;U(^ii^?5:< t ^ - 

m ^ m o -t ^ wtm . m ^ m o ti ^ ^ ^ m :x: u ^ > h ^ m m m 
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m ^ % <D . 

2 7. i5^U-A2 6{c:Se^*^fe(c:*5liT, itrf5JiJ^^«/hXU;<>|>Omrl2'>x 
;U^^PT^^Pg7i^mrfB^/hxU^>h(7)miS'>xJUO--g|55^:&li^O, fffJ, 

m j& m ^ m \z m ^ ^ n ft 1^ ^ ^ m u' > hj;o 'b^i!$;&«^«i;§<:fc^fc*rs 

2 9. f^iis^i:^M-rsiaa©f^MiM<o-BB$^^tc^®'rsiii^^i»/hxi^^> 
ii; ^fj- ^ V h tj ,y ^ X * (i A ^ ij gg; frt s ® <!: , 

Miai^5i'^vhU^:/^XtC#ii5^^^/jNXU;><>hj5«^EgX'^-.;:^^^-r^^ ' 

trfai«5^^^/hxu;* > ht:m^^mmi^mmomBm^\zm^nn^mvit 
^ m ^ h <D ^, 

3 0. ^u-A2 9tc?i£^:^^-r. m^ii^mm<oms^m^\z^^ai)-^x<Dm^ 

3 2. i^U-A2 9tCtJ£^:^Ji-e, flGiaf^^®(OHijrl5S55>»C'Ti7nif-rXa>3l«r 
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3 5. ^u-A2 9\z^^^:^mi^. m^i^mm<DmB&m»\zmmtLft^}^/'%^ 

isi h ij y ^ :^ \z ^ m ^ ^ Wi X. u > hi^^^mx^^x^m-r^mikiD 
mmm&^i^mmm^z^mts^^m^^'r^. mmm^^acomBi^mmiz^n^m^ 

T -5 a> . 



( 7 ) 4f^¥8 - 5 0 0 6 2 

nm ^ ^ 

:^%m\'iM^^Wi^\^:x^Uy^>hf}^^m^nrzm^l=^^^ (polymeric substrat 

e) t . ^(Dnjti^^ZSm.m<D:^^\zmi^. ^ \Z ^ m ^ >^ (device) <D<fc 

^ ^ <o ^ ^ 

m ffx^ ^ m fSi . mm. ^mit (pUnarizing) :^^ZS^(D^(Di^m\zm^^^ 

ti \z ^ . mmi^m(Dfii\z^r^i^m±^. ii^xj^i^m\zm^^^mm7.^ 
ij-<Di^nf)^mu(Dm^itzm^^^:^^. 

^ 4^ 14 H /X 5^ TbI T 1# ^ ^ < ^ ll r -5 . 

(maltilayer laninations) X \^ ^ M ^ ^ (stratified substrates) 

m y \^ (D m . i!^ ^) V ^ 7. X — :/ U — A ( P o 1 i t e x Supreme) n v X . 

— ji — r — (Rodel Incorporated) d^er^BR^tlT 

-5 . %m.^n.i!^ ^} V ^ 7. X - :/ U - A H 4? U X x :7 X Jl- h 

e 5S ^ 1 mni;6^ e> 2 rnm/P OMST^^;;?^#;^14cDfe^#?LMig^^<i:4^U'^U^> 

l.i^^iE':>U:$^>^3t(vertical urethane structures) ^^6)J^J5£$nT^^'S, Jl 
^®«@3S)TISie»dv<, ^TLMT^:^!^?^**^. :ft^W;5:Wlif^li"e«, C<^<fc 
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(D m m y H A S 6<J fc ?t CD # ( t e X t u r e d ) ^ M ^ ^ -r ^ . y H O r 

^iJ7DlJ--rXO«(Bicrotextore)j \t. n m m \Z T ^ ^ /"^ y ]^ \Z :^ ^ ^ :^ U X :k 

^i}tm<o/^y]^<o»mmmx}t^^u'^^X(o:km(Dm\zs^mT^ 
w m (D ^ \z \t ^ 1^ . n . m . i^e, ^ . cn^, ^sstxrBiRgcocfc'^Taif^mM 

cottMX«?^. tSi 6 (features)xmtoX^jg (artifacts)01t< 

X, mik. ^ ^zs^m . m&x\tmmti^^^. m m ^ m /-^ y \^ \z x \t . 
ny]^(D^^a^^x<Dmf)^^^^>yjxx. mikT.m\z®^f3i^m<oi^Mx^ 

5 35: ^ id ^ ^ *J I® r ^ * ft l& A ^ if b ^ ff n T 75: • n y Y (D m \Z ^ 

mr^'^iSk^ifi^^^(o^^\z\t,. -^mvf^i^vfx^w^. ^ti^. m ^ . m 

JbP 5i 35 s . 

ira X ^ , /r \^ (D ^ \z m X ^ ^ 0 , ^ M 0 \ ^ ^5 * « « M 
X , ^ ^ ti ^(D-r^x^m-rctxi^n^. m ^ <d m m y \^ x . m m <o 
'^^u'^-cx<Dmmi:m7tx\tmmomm^^^^\t'^^x. 3a:v^ix^o^:^tt- 
^ ^ \z 5 mmu ± X ^ ^ . ztiibmxmmomm^^zsi^'^xitmtbxmwi^x^h 
r) . X ^ ^ . 

m (D m m n I' \t m ittm it ^ 'J o 2^ . mit^^>. m it 7 )i ^ ^ ^ ^ 

{fc: A- U ^7 A , :^^7.mm^mm. mm±. ^ Aj f)^ ^ (Tonge) . m it )[^ ^ Ix . 

^ ^ ^ =E > \^ . ^^zfmm(D^^fs.m^o:>mmm^^^tsm^f>^^^o mm&i \z 
. ::oj:^:^mT(Dmm&i}U^tm^f}^cti^X'i'^\zmm-^nx\^^fs.^^^rc. 
mmi^<Di^^^^f)^^^mmxmmit^ti'^^mmt5^xM&(oi^mm(o^^^ 
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m<omm^it^^v. m m ^ m (d m \z w (mm . m mm^) ^£j»^r§s^^tt■r 

iaatiS»:Oii5^^a/jNXU^ > h^^^^t^n/tS^J'^-^ h U (polymeric 
matrix)*^ e^^o #S553'^«/hXlx>c>h«^KX-^-;^^W-r^o ^SSlStt 

i&ji*tlfei«4i'^m/hXlx;*>hJ;Ot>IS$7&?«i;S. 

. ^ m (D w\ (D m m ^-i^ . imxp^cD^oi^&^AsiJiarfes. 2(ciisttS»cDiSf^j' 

pt>htt^Ke;^'<-X*^-r5. 2^i!iaJi[HIia{b(textiirized)b;fef^^®*3<fct^ 

m m \z ^ ^ ^ ^ X. u ^ > htiS'j^Mfcsi&ii.snfeiif^^ia/hx^^ > 

IIMfc;fe^tSii5^^^/J^xU;<> httS'J^©JcS«e)at*n;tie5^^a/hXU^> 
•5 ® ^ ^ T ^ «. 
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5o m ntz m ^ ^ m u :^ > h m mm ifZ m if> ^ n fcL m ^ ^ u \^ ^ > 

jL JV { shell) <D U < t ^ ^ ^ m < Wi^ . 

^ ^ ^ (D ^ \z <D m m \t . m^n(Di^mm^n^r^yj^'c^^. ^ m \t . 

tCili65iSn)S:iS55)'^fft/hxU;<>SckOt>®$;&<^^i;Scfc3fC. f^HMfCSUgg 

^ ^ mm . 

T^»/J^xup<>hc^>W^®S*M^l^•rs:^^TS*.. *:^i*ttTfBoSie3&^6^K 
^n^n7&«^Bix^-x^&w-r^lg^<^«5^^m/jNxu;<>h-C'&iST 

^. iS55i'^^/hXU;^>h€^Of^MI®co-aB5^'*EIia<t: (textarizing) 

r^^i»coiii^^0/hxu^>hT^S'rs©», z, z: \t m ^ \t m m is ^ 
i^^m\zmmr'^^imm^m't^h<D-c^^. m <o mm \z ^ ^ m ^ u ^i-^ 

xU>>hA^iiJ^©{c:fett§ii5^^a/JNXU^>h<i:0'b^i$;5i^Mi;5J:p{cK 
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<Dumf3:Wimt)^^O0i<mm^ti^t^. t:>ti^. ^ m ^ m m r ^ m ^ r . cic: 

miitt^^mizmr^mffn(Dmmmm. 

m 2 \^:^^m\zmr^nai<D^^^mm(Dm»mmo 

m3\'^^^m\zm'r^nffa<D^'mmm(Dmmmmx^^x. i^mm ^z ^ n 
^^/jnxup< > h f)^ mm m \z m L m \z m m L ^ m ^ r o 
04 0^m&^u^^mi^y'/'<^7.<omm\z^\ir^m^mmm<omf^iiLx<DW' 

ms\t:^^m^zmr^^=i'^^X(Dmn^/^v K<D^Mii^©iaiisii0. 

m 7 vs.:^^mizm'r^^^uD--fx<omH^/^^:/. ho^si8»<o«iii»«I0. 

m9\t*^^mizmr^^}¥ (fractal) /ti$^->0. 5z:-9-<XOi«f>f€/'?yH 

m 1 0 \t, m m \z m/t^ m Si (D wl » ^ <D m & <^ m »i t Lx<Ditm^^'r»c^ 
mi I \t :^ ^ m \z m ^ ¥a (D m m \z \f ^ wl ^i^ :^ u ^ > h <D )v <o — m 

V>^75^, EI 1-3, 5-9i5j:O^llfC10, 110, 210, 310;fectaf4 10(DiB^;d^'# 

^ tift . :^^m^mr^mffa(Dnmmf)^^'^nx\^^^. 
isisioji, \^ m <D - h X \t m m y \^ 1 2x ^ c t f)^ » ^ V < . 

J; 7 S ^ < ^ $ n T S . ^ IS ^ « , C (O y \^ \2\t . iZ- ^ '\Z ^ C X M ^ 
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^ - i)i ^ m 5^ ^ >^ . 5^ U u > 5^ /N* ^ X , ^ U 7. ^ )\^ . ^ 7s s ^ ^ ^ y O 

5^ , tK ^ :^ -f ;u «fc o ^ , ^ <b T ;i/ ^ A , ^ <b U u > , — 
13: ^ * n ^ . 

|SIS10#«, m 7L\^ . ^ V \i y ^ (lapping) , ^Jfilfc;, mm'X\t^^(D^o 

1^ 1? \^ If 69 ^ ^ n ^ tK ^4 dit X ^ U - il $ l> iiJ ^ ^ h U -/ >7 ;^ 1 4 ^ 

^ m . ^m^^t^^yh:fy^ibm^T^^. m m ^ ^tm m m (d m \z \f ^ m wi 
m\z^^'r^m=^mm'^mi^^^ct^mM-r^h(Dtw.iDn^o m (r> l z, ^6 

m ^ \t ^ ^ L < zi ^ ^ tJ y h ^ V)l^^J-(D:t-u-'V)\^ ^ ^ t) )V ^ ( 
Uni royal Chenical Co. ) f)^'bl^mXX^-C^^ri^:fU> (Adiprene) m <D ^ 
J^^^ODiz-^i^^'JX — ■r-;i/l^*^7U3'>::/'U3}?U'7 — (polyether-based liquid 
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u r e t h a n e ) t)^ ^ m ^ ^ ti ^ . iffiU^i*:7l^^>yi/4^Uv — (liq.uid urethane 
) «MStfc"C^9;5i6 9. 3%cr)^y>^T^-hS (free isocyanate) ^ ^ m 

T^'^DyypC>h^ (Anderson Development Co. ) fs^ ^ ^ ^ ^ fCurene 

® 442j iLTrti!iRT?A^'t?SS. 4,4'-^ ^ tTX C 2 - iJ^ P P 7 U V 

(chloroaniline)] (TMOCAj) iiS^bTl^S. 

mm.. ^miii^m^iih.^^xsmmti^^^n^. ii<7>^^;f5:iii53'^^/jNxupc> 

h (D fiaj , # U tr X - ;u T ;i/ 3 - , i7 ^ > . U tf x - ;u h! n U H > ( p o 
lyvinyl pyrrolidone) , A-fHn^i^x^JUirJUn — X (hydroxyethyl-cellnl 
ose) , >5^;U-lr;Un — X, A-rHuT'nfcfJl/jj^^jUirJUP — X (hydro-propylm 
ethylcellulose) , — jJ^^^-v'pt^Jl/irjUa — X (carboxymethyl-cellulose) 
, /N H □ n tr ;u ir D - X ( h y d r o x y p r o p y l c e I I n l o s e ) , tJ^ U T U ;W 

^ (poiyacrylic acids) . ^ ^) T ^ ^) )V y ^ Y- (polyacryl-amides) , ;J?UX 
^L/>yun — (polyethylene glycols) , ^ ^) ;\ ^ \^ u ^ zy — )V T C7 ^) 
^< h ( p 0 I y by d r 0 I y e I h e r a c r y 11 t e s ) , Wi . v U > ^ M ^ ( m a 1 e i c ac 
id copolymers) , ^UX^U>:t=¥'i^H (polyethyleneoxide) , 4?Ur>U^> 

(polyurethanes) , ^^Wtn^(Dm,^^t>'^i)^^^tl^. ^/J^XU>>hl6 
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^^EOi:C:;5«P*U(/>?^<i:L/T. ^ l» /Is X, U ^ > h \ ^ <D ^ ^ \t m I u m ii^ 

-T^ ^ <k o . n <D ^ M ^ i:^ ft m \t ^ - )\^ \^ ^ -x^ m i^^ t> it X y )\^ ^ n ^ 

. y;U{l:^r0l«MS[/^rXfCiS55>^*7hU-y^XRtKISi/jNXU;^>NcDil^co<fc 

m\ziDft':>xmi\:'^n. (^to** f) *r?&^$ns. igE{b?a^«SH<o^« 

m <D m ^ \z t£ ti . :k^^x&m'^nxmm/^y\^i2^m^'r^o ^ii#ti, 
n/t^i^#j7!>«^»r, m^r)^<Dm<r>i^mx^^m\z^\^^'^-m^jt^cx^M(Dm'is 
x\tm^\zMi:-^tm^z.t^mmx^^Oo 

'fo CO t -r ^ p 
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it6«j^^(Di^it<£i;[jfrt^ Ci: ^ u ( b L 7i ^ , H * $ ti • 
;^-^'-7.22 7&tf^ll^i^JC^bTPS^^n^, 

tce®-r^is?^^^m/hxixpt > h <D :^ < t ^ - B ^ ifi i^mmm (Ei^-&-r 

^Siiocoji$Hf^^®i8cD^^^® (la^-ttT) tc^bT^^S^ifc^iE;^:;^ 

S^^^/hxi^pt > hl6';!>tiiJ^M24fc:ilJ6ii^n3tiSJ53'^0S/hxU> > hl6^ 
D^>lel5 7j)^Mi;^Cl<i:IC^S, ^l$;!i«SDfcii5^^®/jNXU';<>hl6' 
«?®$;&^«Dfc^/hXU>>h.$^r)#<ii5^)'^vKU!yi7X14© - ^ 1 5 ^ 

^M-ra. ^^e-pT, f^a©18;:>«±^6<jtciJj^©24J:OI[ie>?5^i.^^.^T, ^?5:<<i: 
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(D m m \ m n -r ^ \z z> n . i^mmi^^zm^mm-r^m^mn^^miy^^f^m 
x-Mi^rz^m:^^z^/^^y ]^ \2<D ^ r) m - ts: m m ^ m^z r ^ c t ^ ^ . 

^ ^ ^ ^ h ^) y ^ :^ > ^150" FT?, 2997 g<DZL-n — -VJU 7 U > l-Z 

2.5 (Uni royal Adiprene. t-325) 3j?Ux — 'r;i/^'^Ui^>:/U3j?U'T— & 

768g O r C u r e n e ® 442j (4^4'-^ ^ >'-b':x. (2-!?acrT — ^ 

>] TMOCAj ) -t ^ :i t -v m m ^ ti fd . c c> ta ^ T , ^v^y/^-^ 

^y^>m,'^m\tmi.^^<r>i!^vV'7^^ (pot iife) ( r^ifi^fij^j > ^# 
■r ^ . 

ClcD^SttS^^COrBl. X>7X/X>-fe;U 551 DE (Expancel 551 DE) 
4i'^m'/JNE^^69g;&^, i^^^ri'&^i:n7^-;ua (Rodel Inc.) <Z)ii!f^5lr»rPi'& 

^ ^nm./^ m y^^-c ^ f^n ^ ^ iSh ^ i-U"^ m ^ \z ^¥^^\z^ - \z'^^ -t ^ 

isb 3450 rpa-CSi^^n, S^4fe»d^i£itea[®^OFBlk:€e5l50^r-;UhMC^$n, 
y ;U ^ O 86 1 5 $3^ ® $ n • 

— ;^)i5^t;;^(,^-^3i.>,jj^ — y>^t (Koch Oven Corporation) ;&^6rfi^ 
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35v6rtTiR-CA#T#S. g55^0«j(cTir5^U-h$n;/t7t^Utfx-;l.T;Un-;H^ 
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^fS. i^M-/^^->ti. T<^>I^ T>K U ^ (Koch Island 

ft Lake) ^h-/"^^ — ><0::^7s/'^ — r<y>]^ (Gosper Island) ^ ^ ( TCosper 
pattemj ) ( m -Q \Z ^ ^ tl ^ ) <D^of^m^&^X\tnm^^Wc^^^ (mathemat 
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mVftziyTt^T^'yy}^ 7>H U ^ ^ (Koch Island i Lake) ^ }f ^ - > 
(^rfx/^- (Gosper Island) ^J^T^t?;/^, ^)f/'^^->m\t]y 
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7^ ;u ^ ^ T # s . 



( 24 ) 



4#^¥8 - 5 0 0 6 2 2 



m V ^ ^ . 



c m 1 




( 25 ) 4#^¥8 - 5 0 0 6 2 2 

[02] 




[ B 4 ] 



3p 



( 26 ) -500 

] 




FI6. 5 



1 




FIG. 6 



( 27 ) 



#^^8 - 5 a 0 6 2 2 



[ @ 7 ] 




FIG.7 



[ Bl 8 ] 



2B 28 26 




3IO 



FIG.8 



It 



( 28 ) 



#^¥8 - 5 0 0 6 2 2 



[ S 1 0 ] 



ifc 



( 29 ) 



^mW-S - 5 0 0 6 2 2 



im 9 } 

FIG. 9 




( 31 ) 



^^W-S - 5 0 0 6 2 2 



INTERNATIONAL SEARCH REPORT 



IgtcnutiQnjiJ applicatioa li^i' 
PCT/IJS93/07256 



A. cxASSiHc ahon op subject matter 

IPC{S) :Ple«9e See Exoa ShttL 
met :I1cm>cS«cExte Sheet. 
Accord&ogto loUrriAtioiui Patent Clas«I£caiIon (TPC) or k» botL nitk>o&l cU9»ii)c«u«a and IPC 



FIELDS SEAJCCBEO 



U^. : 42S/UJ, 143, 323,527; 5 1/2M» 39B, 300, 3«3;437/225; 297iS61S; 437/1 SO 



tcaxcbed odnrtlua aunaaunn dooumentBtion to the exccntihMSUCh dbcuvncnts «re Ineliitfcd In Uie Oekb icanbed 



Etocmalo data bue oofivilsod during Ihe incerauioiut jearcb Cnams of (Uta ba a cand. wbene pnctirahK learch 
APS-U,S. P«TWTS TEXT SEARCH 

HOLLOWdOA) MtCROSPHERES AND (ABRASIVE OR QRIND7 OH POLISH?) 



tenna used) 



DOCUMENTS CONSIDERKD TO BE RELEVANT 



Cu«goff7* 



CkAlHin ol document, A*itk indication, \«ticre appffcpriais, of (be fdevant paia^ 



Rdcvaxt ta ckim Ho. 



USr A. 3,928.949 (WAGNER) 30 DECEMBER 1975 Figure 
2, column 5. lines 20-25 

US, A, 4,799,939 (BLOECHER) 24 JANUARY 1 989 Colunrin 
2, lines B-15. 

US, A. 2,806,772 (ROBIE] 17 SSTEf^BER 1957 Figures 2 
end 3. 

US, A, 4,927,432 (BUOINGERI 22 MAY 1990 Column 1. 
lines 10-40. 



1-36 
1-36 
18-23 
25, 36 



I I Flutitcr doowneala am licl«d in tho 



of Boa C. I I Saa patent &mtly 



■o- 
■r 




htm 4 ■ < 1—1 > yhliehi< eftf Ik^ hiti ii ilfinHmMg <eii < 
i**rK ^ k *ilfc.tfce ^ji Bi ili iiel ili ilii i *d »nfa 



k*^ iMmb i» B ycM lUlMi la *a «t 



Due Of tbc Bccuai flonplduui of the 

07 September 1993 



seafch 



Date of Buufing of the inscnuaioaal mfch scpoit 



ung ac 

Box PCT 
WMlibfUm.DJC. XS31 

3%gagBfla No, NOT AITLtCABLE 



Attthofiaed officer -^v*/!^ 

WILLIAM WATWNS 
Tcteohottc No, (703) 308.235L 



Fom FCr/lSAAlO (scrand shsetXltdy l99Z>r 



( 32 ) ^WtW-S - 5 0 0 6 

INXEKNAXIONAL SEARCH REPORT 



loienutiQfiaj applkaciaii No. 
PCTAJ593/VT2S6 



A. CLA^SIFKrATTW OF SUBJECT MATTER: 
IPC(5)c 

COS! 5/14: C09K 3/14; HOflL 21/304^ 21/463» 29^4; B0«> til2, 3/10, 3/12; B32B 3^0, 3/30 

A. CLASSIFICATION OP SUBJECT MATTER: 

USCL : 

42V14]: 21/296: 437/Z3S: 257/618; 427AS0 



Fbrm PCr/lSA/2ia (cjon shoBlXIaly im>* 



( 33 ) 



^mW-S - 5 0 0 6 2 2 



D K, E S , 
C. NL. P 
. C I . CM 
TD, TG). 
CA, CH, 
U. J P, K 
, MW. NL 
S D. S E. 
(72)%^# 



EP(AT. BE, CH, DE. 
FR. GB, GR, IE, IT, LU, M 
T. SE). OA(BF. BJ. OF. CG 
, GA, GN, ML. MR. NE. SN. 
AT. AU. BB. BG. BR. BY. 
CZ, DE, DK, ES, FI, GB, H 
P. KR. KZ. LK. LU. MG, MN 
. NO. NZ. PL, PT. RO. RU. 
SK. UA. VN 

UA* — i^3> X^^. 
r;*U;^^«^ 'rv^:^yi^ 1 9702 
-i — "7 — ^XXh:^7>hU-U->' 

17 

V i7 1/ — > /N U — V ^—V 
r;<U;?7'&^S 1 9709 

5 i/zi.iS-n^ yY^^^ 

257 

r^u:^7^*g T^^'^xr^w 1 9720 

x~ 325 

y:^^)ti^mm y^^OjiTiH 19713 
Xa.-'?-^^ — "i^d-H 451 



